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Q 'HOSKL6WXGLHQ JHEHQ ([SHUWHQ 6FKlW]XQJHQ ]X XQWHUVFKLHGOLFKHQ LQKDOWOLFKHQ
6DFKYHUKDOWHQDE'DGLH([SHUWLVHGHUYHUVFKLHGHQHQ7HLOQHKPHUEHLGHQHLQ]HOQHQ
)UDJHQ XQWHUVFKLHGOLFK DXVJHSUlJW VHLQ GUIWH ZHUGHQ YRQ LKQHQ RIW DXFK %H
ZHUWXQJHQ GHU4XDOLWlW HLQHV DEJHJHEHQHQ8UWHLOV RGHU$XVVDJHQ ]XP HLJHQHQ([
SHUWHQVWDWXVHUEHWHQ,PYRUOLHJHQGHQ%HLWUDJZLUGYHUVXFKWQlKHU]XEHOHXFKWHQZLH
GLHVH(LQVFKlW]XQJHQ ]XVWDQGHNRPPHQXQGZDV VLH DXVVDJHQ'HQ$XVJDQJVSXQNW
ELHWHWHLQH$GDSWLRQGHV0RGHOOVGHUNRJQLWLYHQ,QIRUPDWLRQVYHUDUEHLWXQJLQ8PIUD
JHVLWXDWLRQHQ IU )UDJHQ QDFK GHU VXEMHNWLYHQ 6LFKHUKHLW YRQ8UWHLOHQ $QKDQG GHU
(UJHEQLVVHHLQHU 6WXGLH ]XU=XNXQIWGHV0RELOIXQNVZLUGGDQQ ]XQlFKVW EHUSUIW
ZLHVLFKGDV)HHGEDFNGLH6WUHXXQJGHU$QWZRUWHQLQGHUHUVWHQ:HOOHGLHSUR]HQWXDOH






$XV GHU =XVDPPHQIDVVXQJ GHU %HIXQGH HUJHEHQ VLFK VRZRKO +LQZHLVH DXI  GDV
)XQNWLRQLHUHQ YRQ 'HOSKL DOOJHPHLQ DOV DXFK NRQNUHW IU GHQ 8PJDQJ PLW GHU
.RPSHWHQ]IUDJH
Q'HOSKLVWXGLHV H[SHUWV DUH DVNHG WR HVWLPDWH GLIIHUHQW VXEMHFWV 6LQFH H[SHUWLVH
GLIIHUV DFURVV H[SHUWV DQG VXEMHFWVZH DVNHG WKH H[SHUWV LQ D VWXG\ WR DVVHVV WKH





















VWHOOW /LQVWRQH7XURII   5RZH HW DO  IU HLQHQhEHUEOLFNVGDUVWHOOXQJ YJO
+lGHU+lGHU   GD GLH WHLOQHKPHQGHQ([SHUWHQ GD]X LQ GHU/DJH VLQG
EHUGLH=XYHUOlVVLJNHLWGHUYRQLKQHQDEJHJHEHQHQ6FKlW]XQJHQ]XUHIOHNWLHUHQ0LW
GLHVHU)lKLJNHLW DXVJHUVWHWQHKPHQGLH([SHUWHQGLH LKQHQ UFNJHPHOGHWHQ(UJHE
QLVVHGHUDQGHUHQ7HLOQHKPHU]XU.HQQWQLVXQGYHUDUEHLWHQVLHEHLGHU8UWHLOVDEJDEH
LQGHU ]ZHLWHQ:HOOH([SHUWHQ GLH YRQ GHU4XDOLWlW LKUHU8UWHLOH ]XQlFKVWZHQLJHU
EHU]HXJWZDUHQN|QQHQVLFKEHLGHUZLHGHUKROWHQ6FKlW]XQJDP)HHGEDFNRULHQWLH
UHQZlKUHQG YRQ NRPSHWHQWHUHQ([SHUWHQ HUZDUWHWZLUG GD VLH LKUH XUVSUQJOLFKHQ
6FKlW]XQJHQUHSURGX]LHUHQ6RNDQQVFKOLHOLFKGDYRQDXVJHJDQJHQZHUGHQGDVLFKGDV
*UXSSHQHUJHEQLVLQVJHVDPWYHUEHVVHUWXQGHLQHUULFKWLJHQ6FKlW]XQJQlKHUNRPPW
'HOSKL6WXGLHQ EHLQKDOWHQ KlXILJ )UDJHQ QDFK GHP([SHUWHQVWDWXV EH]LHKXQJVZHLVH
QDFKGHUVXEMHNWLYHQ6LFKHUKHLWPLWGHUHLQH6FKlW]XQJDEJHJHEHQZXUGH*UXSSHWDO
+lGHU5H[URWK6ROFKH)UDJHQKDEHQYHUVFKLHGHQH)XQNWLRQHQ(UVWHQV
KDQGHOW HV VLFK XP HLQH )LOWHUIXQNWLRQ GLH EHZLUNHQ VROO GD QLFKW DXVUHLFKHQG
NRPSHWHQWH ([SHUWHQ GLH %HXUWHLOXQJ GHU MHZHLOLJHQ )UDJH EHUVSULQJHQ =XPHLVW
QHKPHQDQ'HOSKL6WXGLHQHLQHJDQ]H5HLKHDQ3HUVRQHQWHLOGHUHQ([SHUWLVHMHGRFK
QLFKWEHLMHGHU)UDJHJOHLFKJURLVW=ZHLWHQVJHVWDWWHQVLHHVEHLGHU$XVZHUWXQJGLH
6FKlW]XQJHQ EHVRQGHUV NRPSHWHQWHU 7HLOQHKPHUPLW GHQHQ ]X YHUJOHLFKHQ GLH YRQ
ZHQLJHUNRPSHWHQWHQ([SHUWHQDEJHJHEHQZRUGHQVLQG'ULWWHQVVLJQDOLVLHUHQVLHGHQ
WHLOQHKPHQGHQ([SHUWHQGDHVVLFKEHLGHQ]XEHZHUWHQGHQ'LQJHQXP6DFKYHUKDOWH
KDQGHOW ]X GHQHQ NHLQ JHVLFKHUWHV :LVVHQ YRUOLHJW 'DUDXV PDJ IU GLH ([SHUWHQ
]XQlFKVWHLQ.RQIOLNWUHVXOWLHUHQ6LHVLQGDXIJHIRUGHUWHLQ8UWHLODE]XJHEHQYRQGHP











GLH PLW GLHVHP ,QGLNDWRU JHZRQQHQHQ (UJHEQLVVH DXV]XZHUWHQ VLQG 0LW DQGHUHQ
:RUWHQ(VVWHOOW VLFKGDV3UREOHP LQZLHZHLWGLH$QWZRUWHQDXI GLH)UDJHQDFKGHU
VXEMHNWLYHQ 6LFKHUKHLW HLQHU 6FKlW]XQJ DGlTXDWHU $XVGUXFN IU GLH 4XDOLWlW HLQHU
6FKlW]XQJLVW²RGHUQLFKW
 7KHRUHWLVFKHU5DKPHQ
'DV 0RGHOO GHU ,QIRUPDWLRQVYHUDUEHLWXQJ LQ HLQHU 8PIUDJHVLWXDWLRQ QDFK 6XGPDQ
6XGPDQ%UDGEXUQ6FKZDU]KDWVLFKEHZlKUWXPNRJQLWLYH3UR]HVVHEHLP
$QWZRUWSUR]H ]X HUNOlUHQ (QWVSUHFKHQG GLHVHP 0RGHOO PX ]XQlFKVW GLH )UDJH
YHUVWDQGHQZHUGHQ ,Q HLQHP]ZHLWHQ6FKULWWZLUG HQWZHGHU HLQ EHUHLWV YRUOLHJHQGHV
8UWHLOHULQQHUWRGHUHVPXHLQQHXHV8UWHLOHUVWHOOWZHUGHQ'D]XPXGLH3HUVRQUH
OHYDQWH ,QIRUPDWLRQHQ DXV GHP*HGlFKWQLV DEUXIHQ HQWVFKHLGHQZLH GLHVH ]X QXW]HQ
VLQGXQGGDUDXIKLQHLQHQWVSUHFKHQGHV8UWHLOELOGHQ(LQVROFKHV8UWHLOLVWVFKOLHOLFKLQ
GDVHQWVSUHFKHQGH$QWZRUWIRUPDWHLQ]XSDVVHQXQGJHJHEHQHQIDOOV]XHGLWLHUHQ
'LH'HQNZHLVH YRQ([SHUWHQZHOFKH LQ HLQHU'HOSKL%HIUDJXQJ 6DFKYHUKDOWH EHXU
WHLOHQ ZHLVW QXQ YHUVFKLHGHQH 6SH]LILND DXI'LHVH UHVXOWLHUHQ EHLVSLHOVZHLVH GDUDXV
GDVWHWVXQVLFKHUH6DFKYHUKDOWH]XEHXUWHLOHQVLQGGDGLHJHJHEHQH5FNLQIRUPDWLRQ










:LGHUVSUFKOLFKH %HIXQGH HUJDEHQ VLFK ]XU NRJQLWLYHQ 9HUDUEHLWXQJ GHV )HHGEDFNV
GXUFK GLH ([SHUWHQ$XI  GHU HLQHQ 6HLWH JDEHQ GLH 7HLOQHKPHU EHL HQWVSUHFKHQGHQ
1DFKIUDJHQDQVLFKQLFKWDQGHQLKQHQUFNJHPHOGHWHQ(UJHEQLVVHQRULHQWLHUW]XKD






'LH $XIJDEH EHVWHKW GDEHL GDULQ HLQ JHJHEHQHV 8UWHLO VHOEVW ]X HYDOXLHUHQ +LHU]X
PWH GHU HLJHQH 'HQNSUR]H GHU ]X HLQHU EHVWLPPWHQ 6FKlW]XQJ JHIKUW KDW






.DXVDODXVVDJHQ DEJHOHLWHW ZXUGHQ LVW GLH =XYHUOlVVLJNHLW XQG $QJHPHVVHQKHLW GHU
$XVJDQJVDQQDKPHQXQG0RGHOOHHLQ]XVFKlW]HQYJO+HPSHO2SSHQKHLP2SS
 'DEHL LVW DXFK YRUVWHOOEDU GD EHUFNVLFKWLJW ZLUG LQ ZHOFKHP 0DH HV
HUIRUGHUOLFKZDUDXIJUXQGYRQ,QWXLWLRQ]XDQWZRUWHQ









GHQ HLQH JU|HUH%HGHXWXQJ 6R KDEHQ)RUVFKXQJHQ JH]HLJW GD GDV SURIHVVLRQHOOH
(LQJHEXQGHQVHLQ GHU ([SHUWHQ (LQIOX DXI  GLH %HXUWHLOXQJ HLQHV 6DFKYHUKDOWV KDW
















ZlUH ]X HUZDUWHQ GD GLH LQ GHU 5FNLQIRUPDWLRQ YHUPLWWHOWHQ 0HLQXQJHQ GHU
DQGHUHQ 7HLOQHKPHU HLQH EHVRQGHUH %HGHXWXQJ IU GLH (UVWHOOXQJ VROFKHU 8UWHLOH
HUODQJHQ
'DPLW LVW YRQ ]ZHL XQWHUVFKLHGOLFK ZLUNHQGHQ 7HQGHQ]HQ DXV]XJHKHQ (UVWHQV HU
P|JOLFKHQEHLGHU6HOEVWHYDOXDWLRQHLQHU6FKlW]XQJVROFKHhEHUOHJXQJHQZLHGLHEHU
GLH 7UDJIlKLJNHLW XQG GLH 9HUDOOJHPHLQHUEDUNHLW GHU IU GLH 6FKlW]XQJ EHQXW]WHQ
'HQNPRGHOOH VRZLH EHU GLH0HQJH DQ UHOHYDQWHQ ,QIRUPDWLRQHQ EHU GLH HLQ([









GHQXQGZLH NRPPHQGLH$QWZRUWHQ DXI GLH)UDJHQDFKGHU VXEMHNWLYHQ 6LFKHUKHLW
]XVWDQGH" 1XQ VROOHQ DQKDQG GHU (UJHEQLVVH HLQHU 'HOSKL6WXGLH ]XU =XNXQIW GHV
0RELOIXQNV GLHVH )UDJHQZHLWHU GLVNXWLHUW ZHUGHQ$Q GLHVHU 6WXGLH QDKPHQ LQ GHU
HUVWHQ:HOOHXQGLQGHU]ZHLWHQ:HOOH([SHUWHQWHLO'LH([SHUWHQJUXSSHVHW]WH
VLFKLQGHUHUVWHQ:HOOHDXV:LVVHQVFKDIWOHUQDXV0LWDUEHLWHUQEHL'0DQQHV
PDQQ0RELOIXQN VRZLH DXV 3HUVRQHQ ]XVDPPHQ GLH LP NRPPHU]LHOOHQ %HUHLFK
EHLVSLHOVZHLVHPLWGHP9HUWULHEYRQ0RELOWHOHIRQHQEHVFKlIWLJWVLQGYJOGLH$XIVWHO
OXQJ LP$QKDQJ'LH(UKHEXQJ IDQG LQ]ZHL:HOOHQ LP)UKMDKUXQG LP6RPPHU
=80$1DFKULFKWHQ-J0DL
VWDWW'HU$EVWDQG]ZLVFKHQEHLGHQ:HOOHQEHWUXJHWZDYLHU:RFKHQ$QJHVLFKWV
GHU JHJHQZlUWLJ UHODWLY VFKQHOO YHUODXIHQGHQ XQG GDPLW EHVRQGHUV VFKZLHULJ ]X
EHZHUWHQGHQ(QWZLFNOXQJDXI GHP*HELHWGHV0RELOIXQNVZXUGH HLQ3URJQRVH]HLW
UDXP ELV ]XP -DKU  DOV VLQQYROO EHWUDFKWHW $XI  GLHVH:HLVH VR LVW ]X KRIIHQ
N|QQHQ]XYHUOlVVLJHUH6FKlW]HUJHEQLVVHJHZRQQHQZHUGHQDOVGLHVHWZDEHLGHU%HXU








WLJHQ$QWHLOH YRQ)HVWQHW] 7HLO$PLW HLQHU )UDJH XQG YRQ0RELOIXQNDQVFKOVVHQ
7HLO %PLW HLQHU )UDJH LQ'HXWVFKODQG ]X VFKlW]HQ'DQDFK VROOWHQ HLQLJH JOREDOH
7UHQGVLQGHU(QWZLFNOXQJGHV0RELOIXQNVEHZHUWHWZHUGHQ7HLO&PLWVHFKV)UDJHQ
%HLVSLHOVZHLVH ZXUGH QDFK GHU 1XW]XQJ YRQ 0RELOWHOHIRQHQ IU )D[GLHQVWH GLH
hEHUPLWWOXQJYRQ.XU]QDFKULFKWHQ GHQ=XJDQJ ]XP ,QWHUQHW XQG GDV$ERQQLHUHQ
YRQ,QIRUPDWLRQVNDQlOHQJHIUDJW,P+DXSWWHLOJLQJHVXPGLH9RUKHUVDJHGHU%HGHX
WXQJYRQ*UQGHQIU7HLO'PLW)UDJHQXQGJHJHQ7HLO(PLW]Z|OI )UDJHQGLH
1XW]XQJ YRQ 0RELOWHOHIRQHQ GXUFK EHVWLPPWH VR]LDOH *UXSSHQ %HXUWHLOW ZXUGHQ
EHLVSLHOVZHLVH 9RUJDEHQ ZLH GLH 1XW]XQJ YRQ 0RELOWHOHIRQHQ IU $XWRIDKUHU EHL
3DQQHQXQG8QIlOOHQIUMXQJH0HQVFKHQXPVLFK]XXQWHUKDOWHQXQG]XHQWVSDQQHQ
IU GLH HLJHQH 6LFKHUKHLW IU 0DQDJHU XQG lKQOLFKH %HUXIVJUXSSHQ XP LP %H
UXIVOHEHQGLVSRQLEHOXQGVWlQGLJHUUHLFKEDU]XVHLQXPGHQ(UZDUWXQJHQGHUDQGHUHQ
0HQVFKHQ ]X HQWVSUHFKHQ XP=HLW ]X VSDUHQ XQG XP VSRQWDQ NRPPXQL]LHUHQ ]X
N|QQHQ6RGDQQZDUDEVFKOLHHQGHLQ)UDJHNRPSOH[QRFKPDOVDOOJHPHLQHQ(QWZLFN



































(V LVW]XQlFKVW IHVW]XVWHOOHQGDGLHHUPLWWHOWHQ:HUWHDXI HLQ UHODWLYKRKHV1LYHDX



















Komplex C Komplex D Komplex F
2. Welle 1. Welle 2. Welle 1. Welle 2. Welle 1. Welle 2. Welle
(VNDQQZHLWHUNRQVWDWLHUWZHUGHQGDHVLQGHU]ZHLWHQ:HOOH]XHLQHPOHLFKWHQ$Q
VWLHJXQGGDPLWXQWHUVWHOOWPDQHLQPDOGDGLHVXEMHNWLYH6LFKHUKHLWWDWVlFKOLFK$XV
GUXFN IUGLH4XDOLWlW GHU 6FKlW]XQJHQ LVW  ]X HLQHP(UNHQQWQLVIRUWVFKULWW EHL GHQ
7HLOQHKPHUQ JHNRPPHQ LVW 1LPPW PDQ DXHUGHP DQ GD ]ZLVFKHQ GHQ (UKH
EXQJV]HLWSXQNWHQLQEH]XJDXI GHQ0RELOIXQNNHLQHZHVHQWOLFKHQ9HUlQGHUXQJHQ LQ
GHQ lXHUHQ5DKPHQEHGLQJXQJHQ HLQJHWUHWHQ VLQG VR EHZLUNHQ EHUHLWV GLH HUQHXWH
%HVFKlIWLJXQJPLWGHQLQGHU6WXGLHHQWKDOWHQHQ)UDJHQVRZLHGDVJHJHEHQH)HHGEDFN





























YRUVWHOOEDUH (UVDW] GHU SHUV|QOLFKHQ .RPPXQLNDWLRQ GXUFK GHQ 0RELOIXQN XQG




 'LH(UJHEQLVVH EH]LHKHQ VLFK DXI  GLH ]ZHLWH:HOOH'LH0LWWHOZHUWH HQWVWDPPHQ HLQHU 
VWXILJHQ6NDODYJO)XQRWH
 'DV 0RELOIXQNYHUIDKUHQ 8076 8QLYHUVDO PRELOH WHOHFRPPXQLFDWLRQ V\VWHP ZLUG DXI













=XQlFKVW VROO GHU(LQIOX GHV)HHGEDFNVZHOFKHV GLH EHWHLOLJWHQ([SHUWHQ EHU GLH
(UJHEQLVVHDXVGHUHUVWHQ:HOOHLQIRUPLHUWDXI GLHVXEMHNWLYH6LFKHUKHLWGHU8UWHLOHLQ




















WUDFKWHW'LHVH JLOW DOV+LQZHLV DXI  GLH+RPRJHQLWlW GHU ([SHUWHQPHLQXQJHQ (LQH
KRKH+RPRJHQLWlWVLJQDOLVLHUWPHKURGHUZHQLJHUHLQKHLWOLFKH$QVLFKWHQGHU%HIUDJWHQ
LQEH]XJDXI GLH]XEHXUWHLOHQGHQ)UDJHQ(QWVSUHFKHQGGHXWHQKRKH6WUHXXQJHQDXI
ZLGHUVSUFKOLFKH %HZHUWXQJHQ KLQ 'HQ ([SHUWHQ ZXUGH LQ GHU 'HOSKL6WXGLH ]XU
=XNXQIWGHV0RELOIXQNVGLH6WUHXXQJQLFKWH[SOL]LWEHLVSLHOVZHLVHDOV%HWUDJGHU6WDQ







0XVWHU VXEMHNWLYH6LFKHUKHLW +RPRJHQLWlWGHU8UWHLOH 1
 +RFK 6WDUN 
 6HKUKRFK 6WDUN 
 +RFK 6FKZDFK 
 6HKU+RFK 6FKZDFK 
=XQlFKVW WUHWHQHUZDUWXQJVJHPl 0XVWHU XQG ]DKOUHLFKH6FKlW]XQJHQ DXI EHL






























EHUHLWV HLQ HLQKHLWOLFKHU 6WDQGSXQNW YRUKDQGHQ LVW 'LH ([SHUWHQ NHQQHQ GLH
XQWHUVFKLHGOLFKHQ$XIIDVVXQJHQVRGDGLH5FNPHOGXQJNHLQHQ(LQIOXDXI GLH
(UNHQQWQLVHQWZLFNOXQJ KDW XQG GDV 8UWHLO ]XU VXEMHNWLYHQ 6LFKHUKHLW HEHQIDOOV
QLFKWEHHLQIOXW
• 'LH LP)HHGEDFN UFNJHPHOGHWH 6WUHXXQJZLUG ]ZDU ]XU.HQQWQLV JHQRPPHQ
VSLHOWEHLP=XVWDQGHNRPPHQGHV8UWHLOVEHUGLHVXEMHNWLYH6LFKHUKHLWDEHUNHLQH





PHQJHIDWH0HLQXQJ GHU*UXSSHQPLWJOLHGHU LQIRUPLHUW'D]XZXUGH IU MHGH $QW
ZRUWYRUJDEHDQJHJHEHQZLHYLHO3UR]HQWGHUEHWHLOLJWHQ([SHUWHQGLHVHJHZlKOWKDWWHQ
,QGHUYRUOLHJHQGHQ6WXGLHZXUGHQGLH7HLOQHKPHUEHLGHQ]ZHLWHQ6FKlW]XQJHQQXU
EHU GLH *UXSSHQPHLQXQJ DXIJHNOlUW XQG QLFKW QRFKPDOV DQ LKUH HLJHQHQ HUVWHQ
6FKlW]XQJHQHULQQHUW'LH9HUPXWXQJ OLHJWQDKHGDHLQH5FNLQIRUPDWLRQZHOFKH
GHQ ([SHUWHQ HLQH EHVRQGHUV JURH'LVWDQ] GHU HLJHQHQ HUVWHQ 6FKlW]XQJ YRQ GHU
*UXSSHQPHLQXQJVLJQDOLVLHUW]XHLQHUJHULQJHQVXEMHNWLYHQ6LFKHUKHLWEHLGHQ]ZHLWHQ
6FKlW]XQJHQ IKUW (QWVSUHFKHQG LVW ]X YHUPXWHQ GD HLQHZDKUJHQRPPHQH.RQ
IRUPLWlW ]ZLVFKHQ V\QWKHWLVFKHU*UXSSHQPHLQXQJXQGGHU HLJHQHQ$QVLFKWGLH VXE
MHNWLYH6LFKHUKHLW EHL GHUZLHGHUKROWHQ6FKlW]XQJ YHUVWlUNW=XUhEHUSUIXQJ GLHVHU
7KHVHZXUGHQ.RUUHODWLRQVNRHIIL]LHQWHQ EHUHFKQHW ]ZLVFKHQ GHU VXEMHNWLYHQ 6LFKHU
KHLWPLWGHUGLH8UWHLOH LQGHU]ZHLWHQ:HOOH DEJHJHEHQZXUGHQXQGGHP*UDGDQ
.RQIRUPLWlW ZHOFKHU IU GLH HUVWH 6FKlW]XQJ HUPLWWHOW ZRUGHQ LVW 'LH (UJHEQLVVH
HQWKlOW7DEHOOH
'LHXUVSUQJOLFKH9HUPXWXQJZDUGD MHZHLWHUGLHHUVWH6FKlW]XQJYRQGHU*UXS
SHQPHLQXQJ HQWIHUQW OLHJW GHVWR JHULQJHU GLH VXEMHNWLYH 6LFKHUKHLW GHU 6FKlW]XQJ LQ
GHU]ZHLWHQ:HOOHDXVIlOOW,Q7DEHOOHGHXWHQGLHSRVLWLYHQ:HUWHDXI HLQHQ=XVDP
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VLH IU GHQ MHZHLOLJHQ ([SHUWHQ EHUUDVFKHQG DXIWULWW XQG ZHQQ ]XJOHLFK GLH
*UXSSHQPHLQXQJIUGHQ([SHUWHQHLQHDXVUHLFKHQGJURH$XWRULWlWEHVLW]W'ULWWHQV
NDQQ ² ZLH EHUHLWV DQJHGHXWHW ² GLH (LQVFKlW]XQJ GHU VXEMHNWLYHQ 6LFKHUKHLW DXFK
DXIJUXQGYRQ8UVDFKHQ]XVWDQGHNRPPHQZHOFKHKLHUELVKHUQLFKWGLVNXWLHUWZXUGHQ











$OV )RUP GHU 5FNPHOGXQJ ZXUGH ² ZLH EHL 'HOSKL6WXGLHQ EOLFK YJO +HOPHU
*RUGRQYRUDOOHPGLH'DUVWHOOXQJGHUSUR]HQWXDOHQ$QWZRUWYHUWHLOXQJJHZlKOW






DXI  HLQHU HLJHQV GDIU YRUJHVHKHQHQ 6HLWH YHUPHUNW (V LVW QXQ LQWHUHVVDQW ]X
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GLHV GLH $XVEUHLWXQJ QLFKW ZHLWHU´ Å'D HV LPPHU PHKU 0DQDJHU JHEHQ ZLUG
EHHLQIOXWGLHVGLH$XVEUHLWXQJYRQ+DQG\V´6XEMHNWLYH6LFKHUKHLWVLQNWXP




QLFKW ]X HLQHPJHQHUHOOHQ$QZDFKVHQ RGHU$EVLQNHQ GHU VXEMHNWLYHQ 6LFKHUKHLW GHU
([SHUWHQVFKlW]XQJHQ²NRQIRUP]XP,QKDOWGHVYHUEDOHQ.RPPHQWDUVIKUW
=XVDPPHQIDVVHQGLVWGDPLWYRQNHLQHPRGHUQXUYRQHLQHPEHUUDVFKHQGJHULQJHQ
(LQIOX GHU 5FNLQIRUPDWLRQ DXI  GLH VXEMHNWLYH 6LFKHUKHLW GHU 8UWHLOH DXV]XJHKHQ














$XFKÅLVW GLH$QQDKPHQLFKW XQSODXVLEHO GD DNWLYH)DFKH[SHUWHQ LKUHP MHZHLOLJHQ
)DFKSRVLWLYHUJHJHQEHUVWHKHQDOVDQGHUHQZLFKWLJHQ*HELHWHQ LQ LKUHUGLV]LSOLQlUHQ
8PJHEXQJGHQQVLHZlKOHQ)RUVFKXQJVDXIJDEHQLQ*HELHWHQDXVGLHJXWH(UJHEQLVVH
















(QWZLFNOXQJ EHWULIIW PLW UHODWLYHP $EVWDQG EHWUDFKWHW KDEHQ GUIWHQ EHVLW]W GLHVH
(QWZLFNOXQJ EHVRQGHUV IU GLH 0LWDUEHLWHU YRQ ' 0DQQHVPDQQ 0RELOIXQN DXFK
H[LVWHQWLHOOH $VSHNWH $XI  GLHVH *UXSSH WULIIW GDPLW GLH %H]HLFKQXQJ ÅDNWLYH
([SHUWHQ´]X'HVKDOEVROOXQWHUVXFKWZHUGHQLQZHOFKHU%H]LHKXQJGLH+HUNXQIWGHU
([SHUWHQXQGGLH6LFKHUKHLWGHUYRQLKQHQDEJHJHEHQHQ8UWHLOHVWHKHQ=XUEHVVHUHQ








.RPSOH[ $OOH '([SHUWHQ ([SHUWHQDXVGHU
:LVVHQVFKDIW
.RPPHU]LHOOH([SHUWHQ
&    
'    
(    
)    
'HQNEDUVLQG]XQlFKVW]ZHL(UNOlUXQJHQ(UVWHQVNDQQHVVLFKEHLGHQ'([SHUWHQ
WDWVlFKOLFK XPEHVRQGHUV NRPSHWHQWH 6SH]LDOLVWHQ KDQGHOQ GLH EHU GLIIHUHQ]LHUWHUH
)DFKNHQQWQLVVHDXI GHP*HELHWGHV0RELOIXQNVYHUIJHQDOVGLHDQGHUHQ7HLOQHKPHU
2GHU]ZHLWHQVZLUKDEHQHVEHLGHQ8UWHLOHQGHUDNWLYHQ([SHUWHQPLWGHP3KlQR
PHQGHU9RUHLQJHQRPPHQKHLW YJO$EVFKQLWW ]X WXQ%HLGHQ([SHUWHQDXVGHP
%HUHLFK:LVVHQVFKDIWKDQGHOWHVVLFKXPKRFKTXDOLIL]LHUWH3HUVRQHQGLHLQGHU5HJHO
VRZRKO EHU HLQ EUHLWHUHV )DFKZLVVHQ DOVR DXFK EHU VSH]LHOOH .HQQWQLVVH EHLVSLHOV
ZHLVHDXVGHU.RPPXQLNDWLRQVZLVVHQVFKDIWGHU1DFKULFKWHQWHFKQLNGHU0LNURVR]LR

























• %HVLW]HU YRQ0RELOWHOHIRQHQ lQGHUQ LKUH.RPPXQLNDWLRQVJHZRKQKHLWHQ JHJHQ
EHU%HVLW]HUQYRQ)HVWQHW]DQVFKOVVHQ)














0LWDUEHLWHU YRQ'0DQQHVPDQQ0RELOIXQN WXQ'LHV GHXWHW GDUDXI  KLQ GD VLFK
GLHVH7HLOQHKPHUVWlUNHUDQGHQ5FNLQIRUPDWLRQHQRULHQWLHUHQDOVGLHDNWLYHQ([SHU
























XVZ8706    
'LH1XW]XQJYRQ0RELOWHOHIRQHQLVW]XWHXHU    
%HVLW]HUYRQ0RELOWHOHIRQHQlQGHUQLKUH
.RPPXQLNDWLRQVJHZRKQKHLWHQ    
'LHVH(UJHEQLVVHVWW]HQGLH9HUPXWXQJGDEHLEHVWLPPWHQ8UWHLOHQGXUFKGLHDNWL
YHQ ([SHUWHQ YRQ ' 0DQQHVPDQQ 0RELOIXQN HLQH JHZLVVH 9RUHLQJHQRPPHQKHLW
JHJHQEHUGHPLQGHU)UDJHHQWKDOWHQHQ6DFKYHUKDOWEHVWHKW'LH(UJHEQLVVHVWW]HQ













VXEMHNWLYHQ 6LFKHUKHLW LQ GLH$QWZRUWPXVWHU EHL GHU'HOSKL6WXGLH ]XU=XNXQIW GHV














IRUPDWLRQ LQGLH ULFKWLJH5LFKWXQJNRUULJLHUWZHUGHQ(QWVSUHFKHQG VROOWHQ VLFKHUHUH
8UWHLOH HKHU NRQVWDQW VHLQ DOV XQVLFKHUH'DQHEHQ NRPPW HV ]X $VVLPLODWLRQV XQG
.RQWUDVWXUWHLOHQ9RQ$VVLPLODWLRQVXUWHLOHQZLUG JHVSURFKHQZHQQ LQGHU IROJHQGHQ
%HIUDJXQJVZHOOHHLQH2ULHQWLHUXQJLQ5LFKWXQJDXI GLH*UXSSHQPHLQXQJHUIROJW.RQ
WUDVWXUWHLOH OLHJHQ GDJHJHQ YRUZHQQ EHL GHQ 6FKlW]XQJHQ GDV HLJHQHQ8UWHLO YRQ GHU
*UXSSHQPHLQXQJDEJHVHW]WZLUG5RZHHWDO+lGHU5H[URWKI
,PZHLWHUHQ VROO XQWHUVXFKW ZHUGHQ ZHOFKH %H]LHKXQJ ]ZLVFKHQ GLHVHP8UWHLOVYHU
KDOWHQXQGGHU VXEMHNWLYHQ6LFKHUKHLWGHU8UWHLOHEHVWHKW=XHUZDUWHQ LVWGD$VVL
PLODWLRQVXUWHLOH ]XQlFKVW QXUPLW HLQHU UHODWLY JHULQJHQ VXEMHNWLYHQ 6LFKHUKHLW JHIlOOW
ZXUGHQXQGHVGHVKDOEEHLGHU:LHGHUKROXQJGHU6FKlW]XQJ]XHLQHU2ULHQWLHUXQJDQ
GHU*UXSSHQPHLQXQJ NDP (QWVSUHFKHQG LVW EHL .RQWUDVWXUWHLOHQ ]X HUZDUWHQ GD
GLHVHPLWHLQHUEHVRQGHUVKRKHQVXEMHNWLYHQ6LFKHUKHLWJHWURIIHQZXUGHQZREHLXQWHU






$QWHLOLQ3UR]HQW   
VXEMHNWLYH6LFKHUKHLW   
,Q 7DEHOOH  ZLUG JH]HLJW ZLH KlXILJ LQ GHU KLHU GLVNXWLHUWHQ 6WXGLH $VVLPLODWLRQV
.RQWUDVWXQGNRQVWDQWH8UWHLOHDXIWUDWHQXQGPLWZHOFKHUVXEMHNWLYHQ6LFKHUKHLWHV]X
GLHVHQ 8UWHLOHQ MHZHLOV GXUFKVFKQLWWOLFK JHNRPPHQ LVW 'LH DEVROXWH 0HKUKHLW GHU
6FKlW]XQJHQ VLQGNRQVWDQWH8UWHLOH DOVR VROFKH EHL GHQHQ LQ GHU HUVWHQ XQG LQ GHU
]ZHLWHQ 6FKlW]XQJ YRQ GHQ ([SHUWHQ LGHQWLVFKH $QJDEHQ JHPDFKW ZXUGHQ (LQ








HLQHU UHODWLY KRKHQ VXEMHNWLYHQ 6LFKHUKHLW DEJHJHEHQ'LH([SHUWHQPHLQHQ GHVKDOE
NHLQH9HUDQODVVXQJ]XKDEHQ LKUH6FKlW]XQJHQ]XlQGHUQXQGVLFKEHLVSLHOVZHLVHDQ




² XQG QXU HWZDV QLHGULJHU DOV EHL GHQ NRQVWDQWHQ 6FKlW]XQJHQ ² LVW GLH VXEMHNWLYH




([SHUWHQ ZHOFKH .RQWUDVWXUWHLOH DEJHJHEHQ KDEHQ 'LHV ZLGHUVSULFKW GHU $XV
JDQJVYHUPXWXQJ GHU]XIROJH HV JHUDGH DXIJUXQG HLQHU EHVRQGHUV DXVJHSUlJWHQ VXE





WLYH6LFKHUKHLW HLQHU6FKlW]XQJQXU VHKUEHGLQJW HLQ$XVGUXFN IUGLH4XDOLWlW HEHQ




,Q GLHVHP $EVFKQLWW ZLUG GLH 7KHVH XQWHUVXFKW GD H[WUHPH 8UWHLOH PLW JU|HUHU
VXEMHNWLYHU6LFKHUKHLWDEJHJHEHQZHUGHQDOVMHQHGLHHKHUHLQHJHPlLJWHEH]LHKXQJV
ZHLVHXQHQWVFKLHGHQH+DOWXQJJHJHQEHUGHP]XEHZHUWHQGHQ6DFKYHUKDOWHUNHQQHQ
ODVVHQ'LHVHU9HUGDFKW NDQQ VLFK DXI  GLH (UJHEQLVVH YRQ $QDO\VHQ ]X &RQILGHQFH
5DWLQJVEHUXIHQZHOFKHLP5DKPHQYRQNRJQLWLYHQ3UHWHVWVYHUDQVWDOWHWZXUGHQ6RO
FKH 7HVWV KDEHQ WHLOZHLVH LQ 9HUELQGXQJ PLW ZHLWHUHQ 1DFKIUDJHWHFKQLNHQ LPPHU
ZLHGHUJH]HLJWGD3HUVRQHQGLHVLFKLQLKUHU+DOWXQJJHJHQEHUGHPHUIUDJWHQ6DFK
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ZHUGHQ 'LH %HUHLWVFKDIW GHU ([SHUWHQ ]XU 9HUJDEH LQKDOWOLFK VWDUN DN]HQWXLHUWHU
6FKlW]XQJHQ HUIROJW QDFK GHQ JOHLFKHQ .ULWHULHQ GLH DXFK IU GLH %HXUWHLOXQJ GHU
VXEMHNWLYHQ6LFKHUKHLW HLQHU$QWZRUWKHUDQJH]RJHQZHUGHQ 6R YHUPHLGHQ XQVLFKHUH
([SHUWHQ H[WUHPH 8UWHLOH XQG EHYRU]XJHQ PLWWOHUH $QWZRUWNDWHJRULHQ EH]LHKXQJV
ZHLVH LQWHUSUHWLHUHQ GLH PLWWOHUH 9RUJDEH ]XU :HL1LFKW.DWHJRULH XP 5H[URWK
3UIHU














3UR]HQW´ 'ULOOLQJ   YJO DXFK%RG]HQWD HW DO 1HXEHUW %0)7
&XKOV




WHPDWLVFKHQ $XVIDOO YRQ 7HLOQHKPHUQ JHNRPPHQ LVW =XU &KDUDNWHULVWLN GHUMHQLJHQ
3HUVRQHQGLHQLFKWDQEHLGHQ'HOSKL:HOOHQWHLOJHQRPPHQKDEHQGLHVHZHUGHQLQGHU
/LWHUDWXU DOV $XVVWHLJHU EH]HLFKQHW ZXUGHQ GHVKDOE $QDO\VHQ DQJHVWHOOW )ROJHQGHU
.RPSHWHQ]+\SRWKHVH ZLUG QDFKJHJDQJHQ 'LH $XVVWHLJHU KDEHQ LQ GHU HUVWHQ
:HOOH EHVRQGHUV XQVLFKHUH8UWHLOH DEJHJHEHQ'DPLW YHUZHLVW GLH9HUZHLJHUXQJ GHU
ZHLWHUHQ 7HLOQDKPH DXI  YHUPXWHWH PDQJHOQGH HLJHQH .RPSHWHQ] (LQH LQ GLHVHU
5LFKWXQJJHKHQGH9HUPXWXQJEHDUEHLWHWHEHUHLWV%DUGHFNLII
'LH$QDO\VHGHU$XVVWHLJHUZXUGHPLW+LOIHYRQ0LWWHOZHUWYHUJOHLFKHQYRUJHQRPPHQ
'LHVHZHUGHQ KLHU MHGRFK QLFKW LP HLQ]HOQHQ JH]HLJW GHQQ LP(UJHEQLV VWHOOWH VLFK












ZHUWHQ ]ZLVFKHQ GHQ$EEUHFKHUQ XQG MHQHQ([SHUWHQ GLH DQ EHLGHQ:HOOHQ WHLOJH
QRPPHQKDEHQ'DPLWNDQQDQJHQRPPHQZHUGHQGDGHU%HZHJJUXQGIUGLH$XV
VWHLJHUQLFKWHLQHDOVEHVRQGHUVPDQJHOKDIWHPSIXQGHQHHLJHQH([SHUWLVHLVW:lKUHQG








SHUWHQ EHVWHKW'LHVHhEHUOHJXQJ NDQQ DQKDQG GHU YRUJHVWHOOWHQ %HIXQGH SUl]LVLHUW
ZHUGHQ
0LWKLOIH YRQ'DWHQ DXV HLQHU 'HOSKL6WXGLH ]XU =XNXQIW GHV 0RELOIXQNV VLQG YHU
VFKLHGHQH 3UREOHPH LP8PIHOG HLQHU VROFKHQ )UDJH ]XU VXEMHNWLYHQ 6LFKHUKHLW YRQ
8UWHLOHQDXIJH]HLJWZRUGHQ9RU$EODXI GHU3URJQRVHIULVWLVWHV]XQlFKVWQLFKWP|JOLFK
]XYHUOlVVLJ]XNOlUHQLQZLHZHLWHLQ=XVDPPHQKDQJEHVWHKW]ZLVFKHQGHUVXEMHNWLYHQ
6LFKHUKHLWPLW GHU8UWHLOH JHIlOOWZXUGHQ XQG GHU+lXILJNHLWPLW GHU GLHVH8UWHLOH
WDWVlFKOLFK ]XWUHIIHQ7URW]GHPKDEHQGLH(UJHEQLVVH DXI  HLQLJH LQWHUHVVDQWH7UHQGV
DXIPHUNVDP JHPDFKW XQG YHUVFKLHGHQH ELVKHU DOV VLFKHU DQJHQRPPHQH 7KHVHQ
LQIUDJHJHVWHOOW)ROJHQGHVVROODEVFKOLHHQGKHUYRUJHKREHQZHUGHQ
*UXQGODJHZDUHLQ0RGHOOZHOFKHVGLHVXEMHNWLYH6LFKHUKHLWHLQHU6FKlW]XQJDOV$XV
GUXFN GHU MHZHLOLJHQ 6DFKNXQGH HLQHV ([SHUWHQ XQG ]XJOHLFK DOV (UJHEQLV YRQ
(LQIOXJU|HQ YHUVWHKW ZHOFKH YRQ GHU 4XDOLWlW HLQHU 6FKlW]XQJ XQDEKlQJLJ VLQG
(LQH5HLKHYRQ(UJHEQLVVHQKDEHQ+LQZHLVHGDUDXI HUEUDFKWGDEHLGHU$QJDEHGHU
6LFKHUKHLW PLW GHU HLQH 6FKlW]XQJ YRUJHQRPPHQ ZXUGH HLQH (YDOXDWLRQ GHV $QW
ZRUWSUR]HVVHV HUIROJW XQG GLH VXEMHNWLYH 6LFKHUKHLW GDPLW ,QGLNDWRU IU GLH4XDOLWlW
HLQHU 6FKlW]XQJ LVW $QGHUH (UJHEQLVVH KDEHQ DEHU DXFK GHXWOLFK JHPDFKW GD GLH
8UWHLOH ]XU VXEMHNWLYHQ6LFKHUKHLWEHHLQIOXWZHUGHQGXUFKGDVSURIHVVLRQHOOH(LQJH
EXQGHQVHLQGHU MHZHLOLJHQ7HLOQHKPHU EH]LHKXQJVZHLVH GXUFK GHQ*UDG DQ9HUEXQ
GHQKHLWPLWGHU7KHPDWLNGHUMHZHLOLJHQ6WXGLH
%HLGHU$XVZHUWXQJYRQ'HOSKL6WXGLHQLVWHVQDKHOLHJHQGGLH6FKlW]XQJHQYRQNRP
SHWHQWHQ([SHUWHQ K|KHU ]X EHZHUWHQ DOV MHQH GLH YRQ7HLOQHKPHUQPLW JHULQJHUHU
([SHUWLVH DEJHJHEHQ ZRUGHQ VLQG 8QVHUH (UJHEQLVVH ]HLJHQ MHGRFK GD GLH $QW
+lGHU6XEMHNWLYVLFKHUXQGWURW]GHPIDOVFK" 
ZRUWHQDXI GLH)UDJHQDFKGHUVXEMHNWLYHQ6LFKHUKHLWLP5DKPHQGHU$XVZHUWXQJYRQ
'HOSKL6WXGLHQ QLFKW DOV DXVUHLFKHQG ]XYHUOlVVLJH*HZLFKWXQJVYDULDEOH EHQXW]W ZHUGHQ
NDQQ (LQ VROFKHV 9RUJHKHQ ZlUH NDXP JHHLJQHW XP GLH (UJHEQLVVH GHU LQKDOWOLFKHQ
6FKlW]XQJHQÅLQGLHULFKWLJH5LFKWXQJ ´]XNRUULJLHUHQYJODXFK+lGHU+lGHU
)UGDV)XQNWLRQLHUHQGHV'HOSKL$QVDW]HVLVWGLH9HUDUEHLWXQJGHU5FNLQIRUPDWLRQ
HLQ ]HQWUDOHV (OHPHQW 'LH $QDO\VH GHV (LQIOXVVHV GHU YHUVFKLHGHQHQ LP )HHGEDFN
HQWKDOWHQHQ ,QIRUPDWLRQHQ DXI  GLH VXEMHNWLYH 6LFKHUKHLW KDW LQVJHVDPW HLQH ZLGHU
VSUFKOLFKH(UJHEQLVODJHHUEUDFKW9RUGHP+LQWHUJUXQGGHUUHIHULHUWHQ5HVXOWDWH LVW
VRZRKO HLQH JHZLVVH ,JQRUDQ]GHU([SHUWHQ JHJHQEHUGHQ5FNLQIRUPDWLRQHQ YRU




'LH %HUFNVLFKWLJXQJ GHU XQWHUVFKLHGOLFKHQ (WDSSHQ GHU 0HLQXQJVELOGXQJ OlW GLH
8UWHLOH]XUVXEMHNWLYHQ6LFKHUKHLWVWlUNHUDQ3ODXVLELOLWlWJHZLQQHQ8QWHUVWHOOWPDQHL
QHQ DV\QFKURQHQ 9HUODXI  ]ZLVFKHQ GHU 0HLQXQJVELOGXQJ ZHOFKH LQ GHU )DFKZHOW
VWDWWILQGHW XQG MHQHU GLH LQGLYLGXHOO YRQGHQ HLQ]HOQHQ([SHUWHQ DEVROYLHUWZLUG VR
ZHUGHQ GLH DQKDQG GHU'DWHQ HUPLWWHOWHQ(UJHEQLVVH SODXVLEHO'LH 5DWLQJV ]XU 6L
FKHUKHLWPLW GHQHQ 6FKlW]XQJHQ YRUJHQRPPHQZHUGHQ VLQG GDPLW QLFKW DXIJUXQG
GHV)HHGEDFNVYRUKHUVDJEDU
0LWKLOIHGHUYRUOLHJHQGHQ'DWHQZHOFKHSULPlUIUHLQH3URJQRVHEHUGLH=XNXQIW
GHV 0RELOIXQNV JHZRQQHQ ZXUGHQ NRQQWHQ ]DKOUHLFKH ZHLWHUH 9HUPXWXQJHQ QLFKW
YHUIROJWZHUGHQ'LHVJLOWEHLVSLHOVZHLVHIUGLH)UDJH LQZLHZHLWVLFK3HUV|QOLFKNHLWV














%DUGHFNL 0-  3DUWLFLSDQWV¶ 5HVSRQVH WR WKH 'HOSKL 0HWKRG $Q $WWLWXGLQDO
3HUVSHFWLYH,Q7HFKQRORJLFDO)RUHFDVWLQJDQG6RFLDO&KDQJH
%HFNHU'$QDO\VHGHU'HOSKL0HWKRGHXQG$QVlW]H ]X LKUHURSWLPDOHQ*H























+lGHU0+lGHU 6  'LH *UXQGODJHQ GHU 'HOSKL0HWKRGH (LQ /LWHUDWXUEH
ULFKW=80$$UEHLWVEHULFKW0DQQKHLP


















DV D IXQFWLRQ RI  GRJPDWLVP ,Q /LQVWRQH +$7XURII 0 +UVJ 7KH 'HOSKL
0HWKRG7HFKQLTXHVDQG$SSOLFDWLRQV$GGLVRQ:HVOH\0DVV
1HOVRQ %:  6WDWLVWLFDO0DQLSXODWLRQ RI 'HOSKL 6WDWHPHQWV ,WV 6XFFHVV DQG




2QR5:HGHPH\HU'-$VVHVVLQJ WKH9DOLGLW\RI  WKH'HOSKL7HFKQLTXH ,Q
)XWXUHV1R

























3URIHVVRU IU.RPPXQLNDWLRQVZLVVHQVFKDIW DQGHU78'UHVGHQ ,QVWLWXW IU.RPPX
QLNDWLRQVZLVVHQVFKDIWHQ VRZLH /HKUEHDXIWUDJWH ZLVVHQVFKDIWOLFKH 0LWDUEHLWHU XQG $V
VLVWHQWHQDXVGLHVHP,QVWLWXW
0LWDUEHLWHUDP/HKUVWXKOIU7KHRUHWLVFKH1DFKULFKWHQWHFKQLN78'UHVGHQ,QVWLWXWIU
1DFKULFKWHQWHFKQLN
,PNRPPHU]LHOOHQ%HUHLFKWlWLJH([SHUWHQQ 
%HUDWHUIU'DWHQXQG7HOHNRPPXQLNDWLRQEHL201,.21%HUDWXQJVJHVHOOVFKDIW
0LWDUEHLWHUGHU7HOHFRP3DUWQHU'UHVGHQ7HOHIRQDQODJHQYHUWULHE
,QKDEHUGHV8QWHUQHKPHQV*ELW9HUWULHE6HUYLFHXQG,QIRUPDWLRQVWHFKQLN+HLGHQDX
.XQGHQEHDXIWUDJWHUGHU6,0(16$*'UHVGHQ
0LWDUEHLWHUGHV,QJHQLHXUEURVIU(OHNWURQLN'UHVGHQ
0LWDUEHLWHUEHL+HJHZDOG	5LHW]VFKHO*E5'UHVGHQ
/HLWHU9HUWULHEEHL$(*0RELOH&RPPXQLDWLRQ*PE+'UHVGHQ
0LWDUEHLWHUEHL$%&7HOHNRPPXQLNDWLRQ1LHGHUODVVXQJ'UHVGHQ
,QKDEHUGHV8QWHUQHKPHQV7HOHIRQEDX(GOHU$QODJHQ9HUWULHEXQG*HVFKlIW
([SHUWHQYRQ'0DQQHVPDQQ0RELOIXQNQ 
1LHGHUODVVXQJVOHLWHU+DXSWDEWHLOXQJVOHLWHU$EWHLOXQJVOHLWHUXQG0LWDUEHLWHULQ'VVHOGRUI
XQG5DGHEHXO
